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Table 1 Parents and their protein content for crosses
(%) (%)
Cross Parent Protein content Cross Parent Protein content
¥ 28 46.6 ¥ 26 46.4
! 3 27 40.3 ! 3 20 39.2
1993 ( ) . , , B B. B
PRI 3 , 300cm , 65cm 15cm 5- 6
(1)  Mather(1949) ABC R
A= 2B - Pi- Iy
B= 2B- P- H;
C= 4k - 2F- P- P t .
(2) Cavill( 1952)
- m [a] [d], m [a]
[d] - ,
X 5 X , - ,
2
Table 2 Theoretical coefficients of expect estimates for 6 generations
Generation
Gene effect P 53 Fi 1) B B,
m 1 | 1 1 1 1
[d] additive 1 -1 0 0 12 12
[h] dominance 0 0 1 12 12 1/2
] % additiv ¥ additiv e 1 1 0 0 1 /4 1/4
1 X additiv¥  dominance 0 0 0 0 174 ~1/4
[1] X dominance< dominance 0 0 1 1/4 1/4 1/4
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; mlaj [d]
XA=Y
X m [d] [h] Y A
(3) (2 , Jnk  Jone(1958)
m= 1/2P+ 1/2P+ 4F:- 2B- 2B;
[dE 12pi— 1/2p
[h E 6B+ 6B— 8F>— Fi— 3/2Pi— 3/2P;
[iE 2B+ 2B- 4F;
[jI= 2B— P— 2B+ P
[ITE P+ P+ 2Fi- 4F>— 4B—- 4By

, [d} [hy [if [j} [1] .
1
3 3 ,
2 2
3
Table 3 Variance analysis of protein content among generations
I Crossl I Crossll
DF
Vanation resource SS F SS F
Generation 5 33. 441 30.6 ° 51.132 119. 18 ©
Replication 2 0.022 0. 05 1.073 6.25
Error 10 2. 181 0. 858
2 ABC
ABC 4 ,
. 1 ARBRC , _
, II ABC ) -
2 o
4 A B C

Table 4 A B C scale test of inheritance of protein content in two crosses

t t

Cross Test— scale Varance t- value Sgnificance  Cross Test— scale Varance t— value  Significance

I A 0. 4002 0.2048 N Il A 0. 3186 2.9016 S
B 0. 7091 0.2728 N B 0. 3290 1.2813 N

C 1. 7567 0. 5849 N C 2. 6291 2. 9880 S
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Table 5 x? test of additive- dominant model for protein content in two crosses
(0) ()  0-E x2
Cross Generation Mean composition Observed  Expected 0- E Total x2
I P1 m [d] 46. 191 46. 215 - 0.0242 1. 0408
P2 m— [d] 41. 038 41. 088 - 0. 0506
Fi nt [h] 41. 142 43.279 - 0.1374
> nt 1/2[h] 43. 727 43. 466 0.2613
B, w 12[dF 172[h] 44,752 44, 747 0. 0044
B, m- 1/2[d}F 1/2[h] 42 154 42. 180 - 0.0304
I Py m [d] 46. 162 46. 009 0. 1820 14. 139
P, m- [d] 42. 079 41. 982 0. 0969
F m+ [h] 43. 903 43. 572 0.3312
> m+ 1/2[h] 42. 868 43. 784 - 0.9159
B, me 12[dF 1/2[h] 44, 348 44, 791 ~ 0.4426
B m- 12[d} 1/2[h] 42 624 42777 - 0.1534
dE 3.x0.05= 7. 82
A BC , , A P R B.
> o ) >
. , , . ,
, . 5
s X .
s, - ABC . [ x’= 10408,
xd os(7. 82) R ; II X= 14 1395, X0.05
; ) [i] .
4
6 6 ,
P m P m P
lil . I - » il )
m ; IT [i] ,
X .
. (
7)
7 , >
92. 64% 77. 5V . I
47. 8&0 44. 76% 50 |, - ;

II 34. 5% 42 98% . . 16. 0¥ X ,
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Table 6  Gene effect estimation of protein content of different models in two crosses

Gene effect

Cross Model m [d] [h] [i] [i] (1]
1 Three parameter 43. 940 23303 - 0. 8049
Six parameter 44,721 2. 5669 - 23983 - 1.0970 0. 0626 0. 8189
II Three parameter 44.218 1. 8480 - L 1617
Six parameter 41. 668 2. 0559 2. 5653 2. 4674 - 0.6674 - 0. 3309
7

Table 7 Partition of sum square of protein generation mean content

[ Crossl II Crossll
V. source bF ) %)
SS Rate of gene action SS Rate of gene action
[d] 1 8 076~ 47. 886 17. 110 * 34.532
[h] 1 7.549 " 44. 763 21.300 © 42.986
[ad | 3 1.239 7. 345 11.138 * 22.480
[i1 1 0. 687 4. 073 7. 935 16.014
[j] 1 0. 039 0. 002 2. 146 4.332
[1] 1 0.513 3.039 1. 058 2.135
5 16. 864 100 38 411 100
1
P 5
s
B ) P
, o
2
- ’ m
° s ) m o
P , o
, , ( Dev) ) -
, »[d] [h] ,

(Dev) , ) ( )
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ANALYSIS OF GENETIC EFFECT OF SEED PROTEIN
CONTENT IN SOYBEAN CROSSES

Meng XiangxunI Wang Shuming1 Yang Qingkai2

(1 Soybean Institute, Jilin Academy of Agricultural Sciences 136100
2 Institute of Soybean, Northeast Agricultural University)

Abstract

Gene actions, including additive[d], dominance [h], epistasis [i] of seed protein con—
tent and magnitudes of these effect were estimated with means of P B F+ F3 B B par-
ents and generations of two crosses by Joint Scaling Test and muliiple linear regression of
three— parameter and six— parameter models. It was indicated that protein content of soy—
bean seeds was significantly conditioned by additive and dominate effects in one of the two
crosses, fitting an additive- dominate model, in which additive was more im portant, while
another cross had significant additive, dominate and epistatic effects for protein content of
seeds, accounting for 34 3o, 43. %% and 16. Do of the total effects respectively, fitting
additive— dominate— epistatic model.
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